. Moreover, these international studies focused on the impact of the new valuation criteria required by IAS 41: fair value. However, there are no research studies on the impact of the adoption of IAS/IFRS adapted standards by unlisted companies in specific countries. In Portugal, only one study has focused on the analysis of the factors influencing the preparedness of Portuguese unlisted companies to adopt SNC (Guerreiro et al., 2012) . The present study seeks to overcome this research gap through the analysis of the adoption of NCRF 17 (Agriculture) by the Portuguese dairy sector.
The dairy sector is crucial to worldwide economy, achieving a current status of one of the most competitive food industries worldwide. The present study focuses on However, Portugal continues to present the highest value of milk production (kg) per cow (7,221 kg/cow) compared to European Union mean values (6,692 kg/cow) (Eurostat, 2014a) . Moreover, in Portugal this sector represented in 2011 around 11% of the total agro-food industry (IACA, 2011) .
The contribution of the present study is twofold. Based on semi-structured interviews to Chartered Accountants of different dairy farms, a multiple case study was conducted to assess the level of comparability of the valuation criteria for biological assets (i.e. dairy herds) used by Portuguese dairy farms, after two years of the first adoption of SNC in 2010. The measurement criteria proposed in NCRF 17 (Agriculture) is: fair value less estimated cost to sell. However, the accounting standard indicates different ways to assess fair value. Thus some research questions will be analyzed: do dairy farms measure their dairy herds the same way they used to? What implications do animal measurement has in dairy farms net income variation? Will farms' financial information be comparable after the application of fair value criteria?
The accounting standard NCRF 17 (Agriculture) suggests that in case there is no market price for a specific type of biological assets, valuation should be made based on the present value of expected net cash-flows from the asset, discounted at a current market-determined rate before taxes. Therefore, the present study presents an innovative valuation model to assess the fair value of animals in the dairy sector and tries to assess if this new valuation criteria will represent the dairy sector's true value of the animals.
Main findings indicate that market values for dairy production animals are inconsistent, reducing financial information comparability levels. To solve these problems, a new model to assess fair value based on the net value of the future cash-flows is proposed. This is a possible method to measure bovines that are in a breeding stage assuring the comparability of financial statements among dairy farms.
In the following section, we contextualize the different accounting policies in terms of measurement criteria in agriculture proposed by different accounting frames of reference and review previous literature. Thereafter, we explain our research method, report results, and present conclusions. In SNC issues related to agriculture are dealt with by NCRF 17 (Agriculture). The SNC's accounting standards are based on IAS/IFRS, and therefore the recognition and measurement criteria followed by NCRF 17 are quite similar to IAS 41 (Agriculture).
However, these new accounting policies are significantly different from those followed by POC, the previous Portuguese accounting frame of reference. Table 1 (Insert Table 1 here) A biological asset is a living animal or plant, such as dairy cattle. Biological assets are different from agricultural produce, which is the harvested product of the entity's biological assets, such as milk from dairy cattle.
From an international perspective, Table 1 shows that those countries considered the most important players in the dairy sector apply the accounting recognition/measurement criteria proposed by IASB. The only exception is the United States of America. The FASB has specific recognition/measurement criteria for biological assets, which are quite similar to those proposed in the previous Portuguese accounting frame of reference.
The accounting recognition/measurement criteria followed by the previous POC is very different from the one established in SNC. In POC biological assets were considered fixed assets measured at cost less any accumulated depreciation. In SNC, the NCRF 17 requires that all biological assets shall be measured at fair value less costs to sell.
However, there is an opt-out clause that suggests that biological assets can be measured at cost less any accumulated depreciation and any accumulated impairment losses if fair value cannot be measured reliably. This opt-out clause can only be applied in the initial recognition of biological assets. Elad and Hebron (2011) If an active market does not exist, fair value can be assessed by: a) the most recent market transaction price; b) market prices for similar assets with adjustments to reflect differences; c) sector benchmarks; and d) present value of expected net cash flows from the assets discounted at a current market-determined rate before taxes. These different alternatives induce subjectivity in estimates of fair values undermining comparability and reliability of financial information and providing scope for manipulation (Herbohn, 2006) . 
III. LITERATURE REVIEW

SAMPLE
To attain an extensive understanding of the Portuguese dairy sector reality, the central region of Portugal was selected. According to Eurostat (2014a) this region is the most important in terms of milk production (267,165 tones), number of dairy farms (6,974), and cows (37,000). The central region of Portugal comprises several districts. In the present study it was selected the most important district of the central region of Portugal, the district of Aveiro. This district has a huge density of dairy farms (870 farms) and represents the main Portuguese region in terms of milk production. The choice of a specific region and district was made in order to be able to develop the simulation tests to assess the comparability of the different valuation criteria for biological assets used in the several dairy farms, including the quoted market prices published in SIMA. SIMA quoted market prices are presented by regions. Therefore, to exclude any potential bias derived from regions asymmetries, we focused the present study in only one region.
The methodology used includes three steps. First, we conducted semi-structured interviews, by telephone, to Chartered Accountants of all dairy farms from the district of Aveiro. From the 870 dairy farms only seven Chartered Accountants have expressed their will to collaborate with us and voluntarily provided all the information we needed, such as: financial statements from the year 2011, the quoted market prices used at end of the reporting period to value the different types of animals in the dairy farm, and the animal's age classification bands. We also requested some production information, such as contribution of feeding costs, daily female calves feeding cost, daily heifer calves feeding cost, and lactation production. Only one dairy farm provided this kind of information.
With data collected at this stage we obtained seven different animal's age classification bands with different quoted market prices. Since NCRF 17 establishes that Portuguese companies can assess fair values through the use of quoted market prices from SIMA platform, we also considered SIMA's classification bands and quoted market prices 2 .
The analysis of the results culminated in a matrix of eleven animal's age classification bands X eight valuation methods (Appendix 1).
To homogenize the analysis at stage two we compared the eight different animal's age classification bands and built one single animal's age classification band. Then, from the seven financial statements of seven dairy farms we selected four dairy farms that In a third stage an innovative valuation model to assess the fair value of animals in the dairy sector is presented which tries to assess the dairy sector's true value of the animals.
V. RESULTS OF THE CASE STUDY
SIMULATION FINDINGS
When observing the information collected from interviews (Appendix 1), it was noticed that, despite the use of market value by all accountants obtained from animal traders and SIMA, there was a great disparity in herd measurement. The animal's age classification bands are completely different and prices too. If accountants use these data to measure the value of animals at the end of each reporting period, this disparity would undermine the comparability of financial information across the sector.
In order to better perceive the differences, we simulated 8 distinct systematic ways of measuring animals in the four dairy farms (table 2) . Only simulation 8 corresponds to SIMA measurement criteria.
(Insert Table 2 here) Table 2 shows that, in the four companies, simulation 3 and 4 generate an increase in the total amount of animals when compared to simulation 1. The remaining simulations present lower values. Results are consistent among companies. Table 3 shows that the huge disparity obtained in biological assets measurement causes substantial variation in companies' net income.
(Insert Table 3 here) The range of results reflects the evident distortion in the recognition of dairy herds. In Table 3 we can see that in Company A we can obtain a maximum of positive net income of 52,774€ or a maximum of negative net income of 58,101€. The difference reaches 110,875€, obviously with a great impact on farm decision-making processes.
We can conclude that there is no comparability of financial information among dairy farms, despite the fact that all farms use market value.
It is fundamental that the market, and especially SIMA, should issue a more rigorous and accurate measurement. Only with consistent data can we obtain the real measure of dairy farms and compare it reliably. Accounting procedures should then contribute to a correct decision-making process on the part of stakeholders. If based on inconsistent information, even when that information in available in the market, accounting procedures cannot be useful to decision-making processes.
Due to this huge disparity either in animal's age classification bands or quoted market prices, and knowing that NCRF 17 (Agriculture) establishes that fair value can also be assessed by the present value of expected net cash flows from the assets discounted at a current market-determined rate before taxes, we believe that this methodology to assess fair value would lead to objective values at the end of each reporting period, consistent with production and animals characteristics, and consequently would allow an improvement in the comparability and reliability of financial information across dairy sector.
FAIR VALUE CALCULATION FORMULA
After analyzing the application of fair value in the dairy sector, and given the inconsistency of the recognized current amounts, we will propose a model which allows us to obtain the measure of Holstein Friesian milk-producing animals based on the future economic benefits they will bring to the farm.
When we talk about dairy herd fair value, two aspects should be taken into account: the production curve and the remaining variables which influence the price of the animal. In fact, its market value is measured against the number of milk litters it produces. Therefore, to better measure an animal, it is necessary to know which future economic benefits it will bring, and proceed with the computation of the present value of these future cash flows. For that purpose, and for each period of animal life, we should contemplate the following variables: milk price, average production, timely production, ‫ܣܸ‬ ௧ = ሺ݊‫ݑ‬ * ‫݀ܽ‬ * ݉‫‬ሻ − ൫݂ܿܿ * ሺ݊‫ݑ‬ * ‫݀ܽ‬ * ݉‫‬ሻ൯ + ݂݁ for t in which
Since to calculate the fair value we need to calculate the present value of the future economic benefits the animal will generate during his useful life in the farm, there is a need to calculate the benefit for each year, subtracting costs against the revenues the animal will generate and discounting the value derived thereof by applying the return rate. All updated benefits are added in order to obtain the present net value of the animal. Feeding is the highest cost of dairy farms and it is proportional to milk production; as a result, we considered the value of costs as a percentage of revenues.
Therefore, making use of the updated net cash flows, we obtain:
Being, pnva -present net value of the animal n -number of years of animal's useful life ‫ܽݒ‬ ௧ -value of an animal in the t period ‫ݏ‬ -animal selling price for n period i -return rate
To implement this formula, it is essential to understand the production curve of dairy herds. As this calculation has individual application, it is crucial to locate the animal in the milk production curve and proceed from then on with the calculation of its measure.
‫ܽݒ‬ ௧ -value of an animal in the t period nu -number of useful working days in production adp -average daily production for t period mp -milk price for t period fcc -feeding costs contribution fc -feeding costs ef -exceptional factor It should be taken into account that the number of years of the animal's useful life refers to the time the animal finds itself in the farm which is being subject to analysis and not to the total number of years of the animal's life. This measurement applies to female breeding animals, with the assumption that all breeding females born in the farm are destined to milk production and will be sold only at the end of their useful life.
Therefore, since birth until the beginning of milk production, the measure of each animal in each period only reports the feeding costs.
It is relevant to proceed with the implementation of the aforementioned formula. Since the price of cow's raw milk in euros/100 kg in Portugal suffered high variations in the last 9 years (Eurostat, 2014b), the inflation rate used for the calculation of the future price of milk is the average of inflation rates in Portugal over the last nine years, i.e.
2.23%. The milk price to be considered is the market price published by SIMA which in December 2011 was at €0.3217 per liter for the Portuguese market. We then proceeded with the extrapolation of milk price for the next 8 years based on the average inflation rate previously obtained.
The country-specific discount rate of 13.08% was used. This was the rate of government bonds to 10 years in December 2011, published in the Portuguese Central banks statistical series (Portuguese Central Bank, 2014) .
In this research we will define 8 years as being the cow useful lifespan, the existence of 6 lactation periods, and 305 days as the average amount of days in production for each lactation period. These data are consistent with previous herds' valuation studies (Smith, 1973) .
Contribution of feeding costs will comprise 56% of milk value (Neto, 2009). Daily female calves feeding cost was €1.16 and daily heifer calves feeding cost was €2.
These figures were obtained through interview to the chartered accountant of Company A as referred previously, who also provided us the lactation production presented in table 4.
(Insert Table 4 here) For the simulation we will not consider extraordinary factors. Consequently, factor ef is zero, once we do not possess enough information to assess the exceptional specificities of each animal. But in a dairy farm it is essential to consider this factor due We chose to calculate the animal updated net value annually so that the application of the formula would be more perceptible. To take due account of data on a monthly basis, we would apply the formula in months or in days and would then proceed with the discount rate adjustment.
Results from Table 5 show that the measurement of the animal resulting from our research is highly conditioned by the measures previously considered and described.
The economic benefits expected in the sixth lactation period were higher than the fifth one; this is justified by the fact that in year n we incorporated the benefit of selling the animal for culling. Cull price was recorded at €400, based on the meat prices issued by SIMA.
(Insert Table 5 here) Therefore, with the annual calculation of the animal present net value, we attain a more consistent measure. However, it should be pointed out that each farm should use its historic data when it comes to production and cost percentage averages. The reference values may distort reality, and market price is protected not only by milk price but also by the animal price at the time of its selling.
VI. CONCLUSION
The aim of this study was to assess the impact of the adoption of the Accounting and Financial Reporting Standard 17 (Agriculture) in the dairy sector, imposed by the new accounting frame of reference SNC, when it came into force on January 1 st 2010.
To fully understand and debate the impact of this new accounting frame of reference, we must first perceive what changed within it and what importance those changes had.
After reviewing prior literature, we prepared a case study, followed by a presentation and comparison of results. The main conclusion is that the impact of Accounting and Financial Reporting Standard 17 adoption in Portuguese dairy sector is inconclusive, since financial information from several dairy farms is not comparable. Fair value establishes a direct relationship between valuation and market prices; in Portugal, the measurement of bovine animals is established by SIMA and by animal traders, and dairy farms use quoted market prices in an active market to assess fair value, using these two kinds of sources of information. However, the valuation criteria from the two sources are divergent, leading to inconsistent and non-comparable information. SIMA does not furnish information on all age ranges and lactation periods of dairy herds, creating a serious gap for those farms based on their market prices. Consequently, there is a clear ambiguity in the measurement of one of the assets which most contributes to the value of a dairy farm: the animals. Although Portuguese dairy farms are using quoted market prices to measure dairy herds, this sector evidences a disparate and unreliable market value of its companies.
Results also support the study conducted by Paananen and Lin (2009), who refer that IFRS adoption has made it harder for investors to take a decision. Azevedo (2005) observes that the adoption of fair value contributed for the rising of companies' profits, but in the dairy sector all depends on which fair value is attributed to biological assets.
Like Aryanto (2011), we encountered distorted financial information, leading to decisions unfavorable to the real needs of dairy farms. Similarly to Chen et al (2013) , it was noticed that fair value measurement is strongly influenced by prices' volatility, implying an extremely careful management and affecting the results obtained substantially.
Therefore, it would be urgent to achieve a model that would allow us to use the frame of reference in a consistent, real and reliable way. To solve the problems which were identified, we proceeded with the elaboration of a measurement model of dairy herds based on milk market price and present net value of future cash-flows. A formula was then prepared and tested to calculate the value of each animal; in our opinion, this is a possible method to measure bovines that are in a breeding stage. We were sustained by the principle of collection of useful accounting information for decision-making; if all stakeholders in the sector apply the same criterion, it will be possible to compare results and values of dairy farms. Comparability and reliability of financial information promoted by the application of this valuation model would lead to better assessment of dairy farms' business risk with the consequent impacts in the cost of debt contracted with finance institutions.
Despite the flexibility of the model, we are conscious that some adjustments might be needed in the formula so as to allow for its application in any dairy farm. This subject should be naturally further analyzed and improved. Future studies may ameliorate the model which was formulated or even create new models for other agriculture activities.
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